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(54) INTRAOCULAR TENSION LOWERING AGENT 

(57)Abstract: 

PURPOSE: To obtain an intraocular tension lowering agent effective for treating glaucoma free from 
side effects comprising a 13,14-dihydro-15-keto-prostaglandin as an active ingredient. 
CONSTITUTION: An intraocular tension lowering agent comprising a 13,14- 
dihydro-1 5-keto-prostaglandin, especially one containing an alkyl ester (especially 1-4C alkyl ester) 

as the carboxyl group as the CX -chain end or one of 20-alkyl derivative prepared by replacing 

(extension of CX-chain) carbon at the-20 position with an alkyl group (especially 1 -4C alkyl) as an 
active ingredient. The compound develops strongly lowering action on intraocular tension without 
exhibiting transient rise in intraocular tension shown by prostaglandins, has no side effects such as 
strong afflux of conjunctiva and iris, closing of eye, tearing, etc., and characteristic actions of 
prostaglandins on intestine, air tubes and bronchial tubes are not also observed. 
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2 6 




($7) 


5 0 


2 5 




W) 


5 0 


2 3 




<S9) 


2 5 0 


2 3 





<74> i 3.i4-ft Fc-I5-^l--P(} 
F f v if it,.***-*- 

(75/ 1 3 > I 4-vtFo-i5-th-;c 

C76) 13.1 K Ko- I 

T it sf/n * 

<7?) J 3,1 4 - tffc - I 5 - * K - 9 * . 

<78)1 3 . ! 4 - PC Fa - S 5-* » - 1 6 
A ,S - *JHt* - PC F id 
C79> l3,M-*e*p-|$-rh-l6 

<B0) I 3*1 4 -'/k Ko» 1 5 - * - l 6 
R.S-7^)TT7-li-f f tKt?jpV-|lB 
--/^^-PCFra/x^xXf^/i* 

C3I) I3.l4-0el'i>-15-*'h-l8. 

<S2) l3.H-^feFe-l5-*l-'l7 
S - / - P r, p , f if(nx*A 



(83>i 3. J 4 -t>fc Kfl - 1 3 * -2 0 
(34) 

- X - PGFif 

C85) iS.U-i/tKD-l 

(80)1 3,M-*'tK.J-l5-<r*-20 

- x rt, - POf j«J.t/H3if^ 

(87) I 3,1 5-^J-20 

C88> !3,M-vK?b-I5-'^-20 

C*9) 13*14- *tK»-|3-*K-20 
-/t*»POPi« > * A* x * A* 



101 



1 


ft « 


(*> 






n r a 

2 5 0 


2 5 


* 


(91) 


2 5 0 


2 6 




m) 


2 5 


4 3 


± 


(95) 


1 0 


2 6 




CU4) 


2 5 0 


3 0 




<95> 


2 5 0 


1 8 




(98) 


1 0 0 






(97) 


2 5 


2 7 


+ + +* 


<9£) 


2 5 


3 ! 





<90> I 3 < ] 4 - K » - J 5-^l>-20 

(91) l3.14-V't:K(r-t5-*'i»-20 

(92) J 3,1 4-^tF(»-| 5 - *r b - 2 0 

<3 > a ; 0 .3 *(3 H ,i. f - 6 H*X 1 »2 
5(3 H.i. J « ? HtX I>i0~2. 75(22 
H.*X 4 < i 1 (2 K,4. J - 7 5-3 7(2 
H.m), 6. I 2(1 H.dd, J -6H*. J - 2 .3 H 
O, 7.5 3U H.dd. J - 0 Hi, J - j HO. 

< 2 6 H ,»), < , 9 6 C 1 H ,h*pu i * 8 H ?>. 
2. 5 Hi). 

M«s(B I ) tk/t; 4 0 4<M* X 3 4 5(M* 

(30) *; 0.8 9(3 h.t.J -6 Ht)» 1 .2 
6(aH,ij-7Kx\ 1-0 6-2.9 3(2 5 
H,«), 4, 1 3(2 M, a, J -7 H2), 4,4 1 CI 
H.*)v 5,4 7(2 H. v), 

(3-D * i 0.8 <K3 H,i. * - 6 Ki), t.O 
9-2 ,9 6(2 5 H>«>, 3.63(3H.O. 4. 



(93) l3.l4-^fcS*~J5-4"*-20 
x x * * 

(34) )3,l4-<?tP(J-lS-*f--20 
<95) 13.1 i-v'tTo-i 5--?h-2<i 

(97) PGP,#/»)tix?fr 
(08) P G F * * 4 y s^tr e^-si 

'H WMRi B£»ftr5f R - 9 0 H 

Mass: 3 JtfctTJtf M ■ 3 0 S 
S I £: « ? 0*V 



(333 0,9 r (3H,t f J - 6 Hf), j . » 
-2, ft 3(2 3H, »), 3.64<3H.s), 4-3 
-4 . 5<L .5H t9 ), 4 9 &C0.5*J,dd, J - 
6Ki), S.5 0(2H.*>. 

Mwi(SIMS) m/ti 3 A 5 (W* + H) « 3 
6 7(M* + }-H|0), 3 9S(M* + 1 - H P)« 

(37) * : 0 - 5 fi(0 H id. J - 7 Hi)* 0 . 9 
4~2<90(2 4rf,o>, 3-6K3H.?)v 4. 
3 8(i H,n>, 5.4 3(2 W.iO, 

««3(ei) «/n 3 6 0{«^ 3S2(M* 
•K,o), 331, 234. 222* 

<m ti 1 ,05(3H,dJ -7HO> 0.3 
d-2.63(24H.>). 3.23C3H.«), 3. 
32(2H.(.J -SHtX 3.64C3H.*)* 4, 
2 3-4-4 7U H«r»\ 5.4 4(2*1,0). 

(4S> * : 1 . 1 0-2, 8 5(2 9 H ,oX 3 . 
S0(3H.$X 3 .3 3<? ft.t, J - 8 HtX 3- 
66<3H,«)> 4.3 8<I8.»X 5.44<2H, 
*X 

(55) a; 0.8 6C6 H,d.J -6 HjX 0.9 
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3-2.98(26H,»). 2.7 1UH.AX 3. 
0 3(3H.t), 3.SI*3.»K2H,fl). 

UmiBO a/t: 4J0(W), 3 9 2 (M * 
-HiOX 3 7 9x 3 6 U 

CSS) 9: 0 ..3 8 C3H.i. J - 6 KO, 1.2 
2<6K.4,J*6.5JI»>, 1O7-3.03C2 
5H»n>, 4.0 3(lH,i), 4. 9 7(i H ,l«pt, 
J - 8 . 5 H i)> 5.3 7(2 H.»), 

(67) * « 0.87(3U,t, J = &H»), J .0 
3-2.8 4(3 3 H.iO, 3.94(3H ( s), 3. 
U(JK 

3(3K.i./ * fKt)« 1.03-2.88(20 
W,m), 4.08<2H.<j,J-7HiX 3.86- 
4.2 3(1 H.o)* 

7 - 2 , 9 0(2 'ft H,o\ 3.6 4(3H.^ 4. 
0 2<t H.ak 535C2H,a)« 

(70) >( 0 4 K3H,i, J - 6Hi)» 1.2 
3C3H,t.J -7Ue>* 1.07-2.83(29 



I 2 < I H.«), $ . j 0-5.75(5 H.o)* 

M«s(6 I ) 3 6 4(M* - H »0 >, 3 4 

0* 

(85) 4: 0.8 ?(3H,t.J-6Kr), 1.1 
0-2.6 5<3 0H,b), 3.&3C3H<s)v 3. 
85(1 H,o0, 4 . ! 3(J ».•), S .3 8(2 H. 

M*sj(S IMS) a/* i 3 9 7 (W* * I K 
3 7 9 Or * 1 - H.OX 3 6 I CM* +1-2 
H,OX 3 4 5, 3 3 0. 

(86) * : 0.8 7(3 H,t. J - 6 HO, L2 
4(3 tf.t, J - 7 HO, 1.10^2.95(30 
H.«0, 3.3 SO H.O, 4.0SC2H.q.J- 
?H*>> 3.8 3-4 .2 5(1 H t a)» 5.3 8(2 

Miw( E I ) m/t : 4I0<M*K 3ft2<M* 
-H.O), 3 7 4. 

(87) ft: 0.8 7(3H,l.J -dHO, 1.2 
2(5 H.d, i - 8 .S Hz). ). 10-2. 75(3 
OR.©), 3.8 5(1 H.O, 4.1 3U H.O, 



K.n). 4 .0 8C2H««. J - 7 HO, 3.7 9- 
4.2 2(1 H.O, 5.34(2 f? ,«). 
MabsCE I ) m/s; 4 0 8, 3 9 0, 3 4 5 * 
(71) *: 0.8 7(3H,t. l-5Hx), 1.0 

0 — 2.8 3(3 I K ,0, 3.63<3»,tX 3. 
8 6-4 .1 5 0 H.O, $.3 4<2K t O. 

MWS IMS)i»/» i 4 0 ft v 3 9 1, 3 6 
9* 

(?2) 4 i 0.8 7 (3 M.i, J - 5 He), I . I 

1 (3 K,d. J ■ B H tK 1.0 0- 2.6 0 C2 9 
H.O, 3.6 3(311.9), 5.3 3(2H.a). 

M«it£l)fl/«: 39 2, 374. 382, 
3 4 3. 

(83) as 0 .8 7C3 H.i.l ~«HO, 1.1 
5-2 .7 0(3 4 H.O, 3.e3C3«.«), 3. 
8 6(1 H.O, 4.15(1 H.O. 

M«s<tJ 1 ) »/f : 3 9 8 (M* ), 3 8 0 (M* 
-» a O), 3 5 2, 3 4 0. 

(84) I: 0.8 6(3R.i' -6Di), 1 .1 
5-2 .7 0C2 8 H<0* 3,3 5(1H.bX 4, 



4.9 5(1 K.I»ept>J -8.5HO, 5.3 8<2 
H.O. 

Maso<£ i)>/ti 4 2 4<M*), 4 0 6(M* 
-HiO), 3 8 8, 3 4 7. 

(88) 4 r 9.7 0-1 .0 3(6H.O. 1 .1 
0-3 .0 6<3 4 H.O, 3.84<|H.O, 4. 
Q 3<2>l.i. J ~6.5 ItO* 41 9<l ».!*>, 
5.3 8(2 H.O. 

Mass(E !>»/*: 4 2 0(W), 4 0 2<M* 
-H*0>, 3 7 6 , 3 4 7 . 

<89> 4? 0. 8 7(3H.wJ - 8HO, 1. 1 
5 - 2 .7 0(2 8 H ,»), 3.8 2(3K,a). 3. 
8 3(1 H.O, 4.1 2<1 «. a), 5.3 7 (2 H » 
p)« M »$( S IMS)<r/i ; 3 8 3 < M * + 1 >, 
3 6 5 CM' ] -K,0), 3 4 7* 

(90) 4 : 0.8 7(3 H.i. I -6 HO, \ . 1 
0-2 .7 0(3 2 H.O, 3.83<3H,i) l 3- 
8 5 ( 1 H .«>, 4.1 2 C I H .a), 5.3 8(2 R . 
o)« 

(91) 4; 0.6 7(3H,t,l -6KO, I .1 
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0~ 2.7 0 (3 4 H,v)* 3.03(3 W.s\ 3* 
« 3 <i K.m). 4 \ 2(1 ff,»), 5.38C2H, 

0~2.90(2&H >*\ &.&?(! H .4 . 
1 2 < 1 H,«X 4 .4 3(0 ,5 H,»X 4 - 5 0 ~ 
5.1 OOH.bi-s), 4 9<0 -5 $,3 
& ( 2 H 

ttafls(Eno/i: 4*0 01*), 3 8 2 CM* 

(94) *s 0.8 7(3 H.i. i - 5 ,5 W O* I. 
0 6(3 H.dJ ■ 6 HO. 1.15-2,55(3 
0H,w» 3.G3<3H.O* 4.QSC1H,*), 
5 . 3 8 C 2 H,n>, 

Mrsi<E I ) 3 9 4(M" >, 3? 5<M* 
-K«0)s 358, 3H» 

B (3 H,d, J « 6 H On ! . I 5 — 2- 75(28 
H.«X 3.6 3<3H,*>, 4.0 9(lH.fl\ 4. 
4 2(0.5H>ip>, 4-9 ?CC 5H,Ov 5.3 8 



?f 0^2-108 (20) 

(2 *!,»)• 

M53«CE I) fl/t f 4 ! ?<M*). 3 9 4 CM' 
iQ /B <3 Si 0 u W T K a ■** if S £ 91 c a* -» x fr -» 







0 . 5 




1 . 5 


2.0 


j 

4 


1,7*0.5 
+4.0H.J 


1 -3.5*1.0 

< 

MK$iZ-4 


-Z-5±M 
+0.5iJ.O 


•l.2tM 
-0.5i-K9 


2 
5 


? 

♦5.3*0.8 


-5.4*1 ,5 
f 10.340.4 


-6.4il.l 
♦5.4*1.4 


-6.3*1.1 
*0.2£l-4 


3 
6 


-2,3M.O 
*2.2tM 


-4. 3*1.9 


-4.aiL.! 


-4.«*0.7 
-(.0*1.8 








r) 


0.5 j 


1 . 0 


i , 5 


2.0 


! 

4 


2.2±fl-2 
3.2*0-4 


2.0*0.3 
3.0*0.0 i 


1.5*0.2 
2-8 ±0.5 


1-2*0.4 
2. 5*0. 3 


2 

9 


2-8*0.3 
5.0* 0.0 


3-1*0.3 
5.2±0.2 


2-7*0.4 
5.0*0.0 


2.2*0.5 
4.8*0.2 


3 
o 


2.0*0.4 
5.0*6-0 


2-3*0.6 
5.2*0.2 


2.0*0-5 
5.3*0.2 


1.7*0.7 
5.3*G»3 







9F4Z 


i *« 














aw. a«*u 


0 












1 












2 












3 






4 








0- I /A 
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i a& 




0 










fl»flB3£m(*'"m*> i "> v 
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0 
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SS (ft 

•4JP H" 
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0 
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aft. siEft^^^wJiCfl 
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1 












2 












3 



I )~ A KB x 5 

ttff<fl))-»(A + B +C)x 2 
^frSfj*- I + fl ♦ H 



ffif: 835g Ufc. 
t§*%«- 4K**t. 
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BBS) 

1. l3,!4-*tKa-|S-4r>-20 

2. J3.M-^tKa-|5-rh-20 

3. l3,H-^s^*15-rf-20 
- :l-pa>- PCP««<y/B t**.x 

4 . PGFi« 

5. PGF f *>* < .fcJt.x5 s ';l, 
*l3.l4-*tKa-!5-4r>-20-r 
*(3J^S*>f>fl« . Cits HtffflKHlti I 3- 



a- 4 



jams 


*«<Hr> 




o ; 


1 


2 


3 




i 




29.3i3.fi 


22-<W,< 


I9.3*U 


18-5*1. £ 






C*3?.G)" 


03.3> 


C-7.0> 


(-134) 


2 


17.741 .5 


I4.HI.S 


12*7*3,! 


12.3±2.5 








<-».» 


C-28.2> 


C-30.5) 





I :PG3, 

*a9h:#r?& l 3,! i-'^t Ko-l 5- 

poaoffljaEptTftffltt, PGMca<>n6-ia 
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|!gN?2-lG8 (22) 



tts* N mmt>*&. fits, hjk* am**' 

*• 

Cl)U 3 ♦ I 4 - fc fo - | 5 - * I* - P G 



30 H 



20- 




-r- 
0 



-T 

2 



T" 
4 



6 hr 



ft S A iT » (1*2 3 
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